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Dear Delegates, 
 
On behalf of the conference Organising Committee, the American Society for Civil Engineers and the 
Arizona State University, we would like to welcome you all to the International Conference on Sustainable 
Design, Engineering and Construction (ICSDEC 2016) being held at the College Avenue Commons at the 
Arizona State University, Tempe, AZ from May 18th to 20th, 2016. 
 
This is the fourth ICSDEC. ICSDEC 2016 is a premier conference that provides unique opportunities for 
academia, industry practitioners and entrepreneurs alike to share their latest research, information, ideas 
and products pertaining to sustainability and resilience. ICSDEC 2016TM is co-sponsored by the American 
Society for Civil Engineers' Architectural Engineering Institute, and the Arizona State University. ICSDEC 
2016 is continuing its strong tradition inherited from the previous conferences in 2011 (@Kansas City, 
MO), 2012 (@Fort Worth, TX), 2014 (@Beijing, China - invitation-only workshop), and 2015 (@Chicago, 
IL). ICSDEC has attracted hundreds of attendees from over 30 countries at every conference. ICSDEC had 
since published three (3) indexed (EI) conference proceedings (ASCE and Elsevier) and three special issue 
journals. ICSDEC 2016 will publish its fourth indexed (SCOPUS and EI) conference proceedings, and at least 
two special issue journals. There are three conference tracks: 
 
Sustainability/Resilience: Advances in mobility, housing, water, energy, communications, land use, 
resource management, materials, processes, finance, policy, systems and spaces, land use 
and management, economic diversity and growth / jobs, structural unemployment and stability, 
engineering solutions, bio-wastes and materials, transportation, system integration etc.  
 
Construction: Building information modeling, planning, controls and methods, quantitative methods, 
productivity and workforce issues, risk management, safety, health management, contracting, project 
delivery, legal issues, advanced informatics, organizational and global issues, construction materials, and 
social media etc. 
 
Intelligent Systems/Big Data: Data analytics, machine learning, applications, social media, data mining, 
automation, and system integrations etc. 
 
We received 348 abstracts for oral and poster presentations and 309 manuscripts in response to our call 
for submissions, a significant increase over the number received for the 2015 conference. Using a peer 
review process involving two to three reviewers per manuscript, more than 255 abstracts for 
presentations, and 205 manuscripts for publication in Procedia Engineering. We are very grateful to the 
reviewers for doing this work (especially the Organising Committee, Reviewing Committee and the ICSDEC 
editorial team) and to the authors for their initiative and enthusiasm. Without the authors we would not 
have a conference! Most importantly, our abstracts and proceedings remain peer-reviewed to ensure that 
our benchmarked quality is maintained. 
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The conference Organising Committee was pleased with the large number of high-quality proposals 
submitted, exceeding our expectations and quality standards. Besides the authors of oral and poster 
presentations, we are also grateful to those organising sub-plenaries and symposia sessions. We are 
extremely honored to have many prominent keynotes at the conference, such as Dr. G. Edward Gibson 
(Professor and Director, School of Sustainable Engineering and the Built Environment, Arizona State 
University), Dr. Melissa Belic (Associate Professor, Swanson School of Engineering’s Department of Civil 
and Environmental Engineering), Dr. Jessica Granderson (Deputy Director, Building Technology and Urban 
Systems Division at the Lawrence Berkeley National Laboratory), Ms. Cindy Regnier  Group Leader for 
Commercial Building Systems and FLEXLAB Executive Manager at Lawrence Berkeley National Laboratory, 
and Dr. Lucio Soilbelman (Professor and Chair, Sonny Astani Department of Civil and Environmental 
Engineering, University of Southern California). We are also very pleased to welcome several prominent 
academic keynote speakers, and prominent academic and industry practitioners on the Organizing 
Committee. 
 
We are pleased to have at least three special issues, namely, the ASCE Journal of Architectural 
Engineering, Elsevier’s Journal of Sustainable Cities and Society, and Elsevier’s Journal Resources, 
Conservation and Recycling, all reputable, well-known journals. In total, 240 oral presentations will be 
given, and this consists of Plenary, Sub-plenary, and oral sessions, run over three days. Poster 
presentations will be held in one session in order to accommodate the 60 posters accepted for 
presentation. Posters will be easily available for viewing also during coffee breaks as well as during the 
dedicated poster sessions. Scores will be given to both oral and poster presentations to determine the 
final sets of papers to be invited for the special issues. 
 
We also appreciate the following committee chairs and members: 
 
Conference Leadership 
Executive Chair 
G. Edward Gibson, Director - School of Sustainable Engineering and the Built Environment, Professor and 
Sunstate Chair of Construction Management and Engineering, Arizona State University 
Academic Chair 
Kristen Parrish, Arizona State University, USA 
(Co-Chair) David Grau, Arizona State University, USA 
Industry Chair 
George A. Whitten, Carollo Engineers, Sustainability Chair of ASCE Phoenix Chapter 
Industry-Academic Integration Chair 
Samuel Ariaratnam, Arizona State University, USA  
(Co-Chair) Mounir El Asmar, Arizona State University, USA  
Founding Chair 
Oswald Chong, Arizona State University, USA 
Founding Member 
Jae Chang, University of Kansas, USA 
 
International Committee  
(Chair) Changwan Kim, Chung-Ang University, South Korea 
(Co-Chair) Umberto Berardi, Ryerson University, Canada 
Yong Han Ahn, Hanyang University, South Korea 
Luís Alarcón, Pontificia Universidad Católica de Chile, Chile 
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Frederic Marimon Carvajal, Universitat Politècnica de Catalunya, Spain 
Albert Y. Chen, National Taiwan University, Taiwan 
Jack C.P. Cheng, Hong Kong University of Science and Technology, Hong Kong 
Seokho Chi, Seoul National University, South Korea 
Chien-Cheng Chou, National Central University, Taiwan 
Rayson Chou, National Taiwan University of Science and Technology, Taiwan 
Hossameldin H. Elborombaly, Effat University, Saudi Arabia 
Maria Espersson, Uppsala University, Sweden  
Miklós Hadju, Budapest University of Technology, Hungary 
SangUk Han, University of Alberta, Canada 
Mohammad Arif Kamal, Aligarh Muslim University, India 
Ling Li, Tianjin University, China 
Nan Li, Tsinghua University, China 
Pinchao Liao, Tsinghua University, China 
Bingsheng Liu, Tianjin University, China 
Ming Lu, University of Alberta, Canada 
Yujie Lu, National University of Singapore, Singapore 
Xiaowei Luo, City University of Hong Kong, Hong Kong 
Soo-Young Moon, Korea Institute of Civil Engineering And Building Technology, South Korea 
Guangbin Wang, Tongji University, China 
Jennifer Mcarthur, Ryerson University, Canada 
Wei Pan, The University of Hong Kong, Hong Kong 
Eugenio Pellicer, Vice-Dean, School of Civil Engineering, Universidad Politécnica deValencia , Spain 
Lucia Maddalena, Department Chair, University of Foggia, Italy  
Junna Meng, Tianjin University, China 
Mady Mohamed, Effat University, Saudi Arabia 
Rafael Sacks, Technion Israel Institute of Technology, Israel 
Issam M. Srour, American University of Beirut, Lebanon  
José Luís Ponz Tienda, Universidad de los Andes, Colombia 
Koshy Varghese, Indian Institute of Technology Madras, India  
Nyuk Hien Wong, National University of Singapore, Singapore 
Wen Xiong, Southeast University, China 
Xiaolong Xue, Harbin Institute of Technology, China 
Jinyue Zhang, Tianjin University, China 
Xianzhong Zhao, Tongji University, China 
Zhenhua Zhu, Concordia University, Canada 
 
Chair Sustainability/Resilience Track 
Kristen Parrish, Arizona State University 
 
Committee Leadership  
Melissa Belic, University of Pittsburgh, USA 
Jae Chang, University of Kansas, USA 
Mikhail V. Chester, Arizona State University, USA 
Hossameldin H. Elborombaly, Effat University, Saudi Arabia 
Kasey Faust, University of Texas at Austin, USA 
Mohammad Arif Kamal, Aligarh Muslim University, India 
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Vikas Khanna, University of Pittsburgh, USA 
Amy Landis, Clemson University, USA 
Lucia Maddalena, University of Foggia, Italy 
Paul Mathew, Lawrence Berkeley National Lab., USA 
Jennifer Mcarthur, Ryerson University, Canada 
Junna Meng, Tianjin University, China 
Annie Pearce, Virginia Tech, USA 
Kalyan Piratla, Clemson University, USA 
Adeeba Abdul Raheem, University of Texas, El Paso, USA 
Corinne Scown, Lawrence Berkeley National Lab., USA 
Shweta Singh, Purdue University, USA 
Chao Wang, Louisiana State University, USA 
Ming Xu, University of Michigan, USA 
Chris Yuan, University of Wisconsin, USA 
Fu Zhao, Purdue University, USA 
Rodolfo Valdez-Vasquez, Colorado State University, USA 
Tripp Shealy, Virginia Tech, USA 
Tracks and Chairs 
1.Sustainability and IT; Knowledge Management 
Kasey Faust, University of Texas at Austin, USA 
2. Communication and Social Sustainability 
Tripp Shealy, Virginia Tech, USA 
Rodolfo Valdez-Vasquez, Colorado State University, USA 
3. Life Support Systems; Renewable/Alternative Energy 
Corinne Scown, Lawrence Berkeley National Lab., USA 
4. Resilience 
Mikhail V. Chester, Arizona State University, USA 
5. Green Buildings and Infrastructure 
Paul Mathew, Lawrence Berkeley National Lab., USA 
Kristen Parrish, Arizona State University, USA 
6. Life Cycle Assessment 
Vikas Khanna, University of Pittsburgh, USA 
7. Sustainability Education 
Annie Pearce, Virginia Tech, USA 
 
Big Data/Intelligence Track 
Chair 
Pingbo Tang, Arizona State University, USA  
Committee Leadership  
Reza Akhavian, California State University East Bay, USA 
Changbum Ahn, University of Nebraska–Lincoln, USA 
Steven Ayer, Arizona State University, USA 
Mario Berges, Carnegie Mellon University, USA 
Hubo Cai, Purdue University, USA 
Albert Y. Chen, National Taiwan University, Taiwan 
Burcin Becerik-Gerber, University of Southern California, USA 
Chien-Cheng Chou, National Central University, Taiwan 
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Jack C.P. Cheng, Hong Kong University of Science and Technology, Hong Kong 
Rayson Chou, National Taiwan University of Science and Technology, Taiwan 
Fei Dai, West Virginia University, USA 
Eric Jing Du, Texas A&M University, USA 
Nora El-Gohary, University of Illinois at Urbana-Champaign, USA 
Mani Golparvar-Fard, University of Illinois at Urbana-Champaign, USA 
Semiha Ergan, New York University, USA 
Youngjib Ham, Florida International University, USA 
SangUk Han, University of Alberta, Canada 
Farrokh Jazizadeh Karimi, Virginia Tech, USA 
Alireza Kashani, Oregon State University, USA 
Ying-Cheng Lai, Arizona State University,USA 
SangHyun Lee, University of Michigan, USA 
Nan Li, Tsinghua University, China 
Pinchao Liao, Tsinghua University, China 
Bingsheng Liu, Tianjin University, China 
Huan Liu, Arizona State University,USA 
Ming Lu, University of Alberta, Canada 
Xiaowei Luo, City University of Hong Kong, Hong Kong 
Michael J. Olsen, Oregon State University, USA 
Zhigang Shen, University of Nebraska-Lincoln, USA 
Yelda Turkan, Iowa State University, USA 
Guangbin Wang, Tongji University, China 
Wen Xiong, Southeast University, China 
Jiansong Zhang, Western Michigan University, USA 
Jinyue Zhang, Tianjin University, China 
Sijie Zhang, Chevron ETC, USA 
Dong Zhao, Michigan State University, USA 
Xianzhong Zhao, Tongji University, China 
Zhenhua Zhu, Concordia University, Canada 
Tracks and Chairs 
1. Smart Safety and Health 
SangHyun Lee, University of Michigan, USA 
2. Smart Energy Systems 
(Chair) Mario Berges, Carnegie Mellon University, USA 
(Co-Chair) Mani Golparvar-Fard, University of Illinois at Urbana-Champaign, USA 
3. Structural Health Monitoring 
Michael J. Olsen, Oregon State University, USA 
4. Data Analytics for Civil Infrastructure Systems 
Nora El-Gohary, University of Illinois at Urbana-Champaign, USA 
5. Smart City 
(Chair) Semiha Ergan, New York University, USA 
(Co-Chair) Ying-Cheng Lai, Arizona State University, USA 
 
6.Visual Data Analytics 
Mani Golparvar-Fard, University of Illinois at Urbana-Champaign, USA 
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Construction Track 
Chair 
David Grau, Arizona State University, USA 
Committee Leadership 
Yong Han Ahn, Hanyang University, S. Korea 
Luís Alarcón, Pontificia Universidad Católica de Chile, Chile 
Marcelo Azambuja, Southern Illinois University Edwardsville, USA 
Frederic Marimon Carvajal, Universitat Politècnica de Catalunya, Spain 
Seokho Chi, Seoul National University, S. Korea 
Yong K. Cho, Georgia Institute of Technology, USA 
Maria Espersson, Uppsala University, Sweden  
Kasey Faust, University of Texas at Austin, USA 
Chris Gordon, Department Chair, Southern Illinois University Edwardsville, USA 
Miklós Hadju, Budapest University of Technology, Hungary 
Ling Li, Tianjin University, China 
Yujie Lu, National University of Singapore, Singapore 
Michael Phil Lewis, Oklahoma State University, USA 
Vivien Luo, California State University at Fresno, USA 
Mohammed H. Mehany, Missouri State University, USA 
Giovanni C. Migliaccio, University of Washington, USA 
Eugenio Pellicer, Vice-Dean, School of Civil Engineering, Universidad Politécnica de Valencia , Spain 
Rafael Sacks, Technion Israel Institute of Technology, Israel 
Seyed Mohsen Shahandashti, UT Arlington, USA 
Pramen P. Shrestha, University of Nevada, Las Vegas, USA 
Issam M. Srour, American University of Beirut, Lebanon   
Yongwei Shan, Oklahoma State University, USA 
Xing Su, Southern Illinois University, USA  
José Luís Ponz Tienda, Universidad de los Andes, Colombia 
Vanessa Valentin, University of New Mexico, USA 
Koshy Varghese, Indian Institute of Technology Madras, India 
Wei Wu, California State University at Fresno, USA 
 
Tracks and Chairs 
 
1. Advanced Information, Modeling (BIM), Sensing, and     Automation Technologies,   
Yong K. Cho, Georgia Institute of Technology, USA 
2. Sustainable Design and Construction,  
Wei Wu,  California State University at Fresno, USA 
3. Construction Planning, Controls, and methods,  
Yong K. Cho, Georgia Institute of Technology, USA 
4. Productivity and Workforce Issues,  
Yongwei Shan, Oklahoma State University, USA 
5. Risk, Safety, and Health Management, 
David Grau, Arizona State University, USA 
6. Contracting, Project Delivery, and Legal Issues, 
Seyed Mohsen Shahandashti, UT Arlington, USA 
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7. Organizational & Global Issues, and Social media,  
Kasey Faust, University of Texas at Austin, USA 
 
 
We hope you enjoy the conference! 
 
Kind Regards, 
 
ICSDEC Paper Review Committee/Guest Editors 
Oswald Chong, Associate Professor, SSEBE, Arizona State University 
Kristen Parrish, Assistant Professor, SSEBE, Arizona State University 
David Grau, Assistant Professor, SSEBE, Arizona State University 
Pingbo Tang, Assistant Professor, SSEBE, Arizona State University  
Jae Chang, Associate Professor, School of Architecture, University of Kansas 
 
We would like to acknowledge the following reviewers (and other anonymous reviewers who do not wish to 
be listed): 
 
Adeeba Abdul Raheem, University of Texas, El Paso 
Marcelo Azambuja, Southern Illinois University Edwardsville 
Albert Y. Chen, National Taiwan University, Taiwan 
Ali Assari, Azad University of Rudehen 
Ali Komeily, University of Florida 
Ali Zaidi, Laghouat University 
Alireza G. Kashani, Oregon State University 
Althea Arnold, The University of Texas at Tyler 
Amirhosein Jafari, University of New Mexico 
Amy Landis, Clemson University 
Anne Werner, Southern Illinois University Edwardsville 
Annie Pearce, Virginia Tech 
Baabak Ashuri, Georgia Institute of Technology 
Bilal Ayub,  National University of Sciences and Technology, Parkistan 
Bingsheng Liu, Tianjin University 
Bonnie J. Johnson, The University of Kansas 
Brandon Ross, Clemson University 
Can "Jon" B. Aktas, University of New Haven  
Chad Kraus,The University of Kansas 
Changbum Ryan Ahn, University of Nebraska-Lincoln 
Changwan Kim, Chung-Ang University 
Chao Wang, Louisiana State University  
Charbel Bou-Mosleh, Notre Dame University-Louaize 
Chengke Wu, Chongqing University 
Chien-Cheng "Edward" Chou, National Central University 
Chris Gordon, Southern Illinois University Edwardsville 
Chris Yingchun Yuan, University of Wisconsin, Milwaukee 
Corinne Scown, , Lawrence Berkeley National Lab. 
8   Preface /  Procedia Engineering  145 ( 2016 )  1 – 10 
Courtney Crosson, University of Arizona 
Dan Koo, Indiana University Purdue University Indianapolis (IUPUI) 
Daniel Delgado, , University of New Haven  
David Grau, Arizona State University 
David Jacome Polit, Independent Researcher, Ecuador 
David Ramsey, Arizona State University 
Diana Chen, Clemson University 
Dong Zhao, Michigan State University 
Emily Bondank, Arizona State University 
Eric Jing Du, Texas A&M University 
Farrokh Jazizadeh Karimi, Virginia Tech 
Fei Dai, West Virginia University 
Fernanda Campos da Cruz Rios, Arizona State University 
Fu Zhao, Purdue University-West Lafayette 
Gauhar Sabih, University of New Mexico 
Guangbin Wang, Tongji University, China 
Haider I. Mohamed, The University of Kansas 
Hakob Avetisyan, California State University, Fullerton 
Hamoud Dekkiche, Canadian University of Dubai 
Hariharan Naganathan, Arizona State University 
Hernan Castaneda, University of Hartford 
Hossameldin H. Elborombaly 
Huan Liu, Arizona State University 
Hubo Cai, Purdue University 
Hugo Sheward, The University of Kansas 
Hyeon-Soo Kim, Korea Institute of Civil Engineering and Building Technology 
Issam Srour, American University of Beirut 
Jack C.P. Cheng, The Hong Kong University of Science and Technology 
Jae D. Chang, The University of Kansas 
James B. Pocock, U. S. Air Force Academy 
Jeehwan Lee, The University of Kansas 
Jennifer Mcarthur, Ryerson University 
Jiansong Zhang, Western Michigan University 
Jinyue Zhang, Tianjin University 
Jonghoon Kim, Oklahoma State University 
José Luis Ponz-Tienda, Universidad de los Andes 
Jui-Sheng Chou, National Taiwan University of Science and Technology  
Junna Meng, Tianjin University 
Kabindra Shrestha, University of Nevada Las Vegas 
Kalyan Piratla, Clemson University 
Kasey M. Faust, The University of Texas at Austin 
Keelan Kaiser, Judson University 
Kristen Cetin, Iowa State University 
Kristen Parrish, Arizona State University 
Leidy Klotz, Clemson University 
Li Ling, Tianjin University 
Lucia Maddalena, Università degli Studi di Foggia 
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M. Jamaluddin Thaheem, National University of Sciences and Technology, Parkistan 
M.Savithadevi, Mepco Engineering College, Sivakasi 
Mario_Bergés, Carnegie Mellon University 
Mark Donofrio, University of Oregon 
Melissa Bilec,University of Pittsburgh 
Michael J. Olsen, , Oregon State University 
Michael Maks Davis, Evolution Engineering, Design and Energy Systems Ltd 
Michael Phil Lewis, , Oklahoma State University 
Mikhail V. Chester, Arizona State University 
Min Liu, North Carolina State University 
Ming Lu, University of Alberta 
Mohammad Al-Saidi, TH Köln - University of Applied Sciences  
Mohammad Arif Kamal, Aligarh Muslim University 
Mohammed Alshayeb,The University of Kansas 
Mohsen Shahandashti, University of Texas at Arlington 
Mounir El Asmar, , Arizona State University 
Nan Li, Tsinghua University 
Noraini B. Yusof, Effat University 
Nyuk Hien Wong, National University of Singapore 
Obuks Ejohwomu, Bells University of Technology 
Omar El-Anwar, University of Washington 
Oswald Chong, Arizona State University 
Paul Mathew, Lawrence Berkeley National Lab. 
Pin-Chao Liao, Tsinghua University 
Pingbo Tang, Arizona State University 
Pramen Shrestha, University of Nevada Las Vegas 
Rafiqul A. Tarefder, University of New Mexico 
Ratnesh Kumar, Indian Institute of Technology, Delhi 
Rebekah Burke, Arizona State University 
Reza Akhavian, California State University East Bay 
Reza Arababadi, Arizona State University 
Rodolfo Valdes-Vasquez, Colorado State University 
S P Sreenivas Padala, Indian Institute of Technology, Delhi 
Salwa Mamoun Beheiry, American University of Sharjah 
Samuel Ariaratnam, Arizona State University 
SangHyun Lee, University of Michigan 
SangUk Han, University of Alberta 
Sean Coffey, Villanova University 
Semiha Ergan, NYU Tandon School of Engineering 
Seokho Chi, Seoul National University 
Seri Park, Villanova University 
Seunghyun (Chris) Jung, Korea Institute of Civil Engineering and Building Technology 
Seungtaek Lee, Arizona State University 
Seyed Mohsen Shahandashti 
Sijie Zhang, , Chevron ETC, USA 
Sogand Hasanzadeh, University of Nebraska-Lincoln 
Soo-Young Moon, Korea Institute of Civil engineering and building Technology 
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Steven Ayer, Arizona State University 
Susan L. Tighe, University of Waterloo 
T.Raghavendra, R.V.C.E, Bangalore 
Te Gao, Amazon 
Tripp Shealy, Virginia Tech 
Umberto Berardi, Ryerson University, Toronto 
Wang Guangbin, Tongji University 
Weena Lokuge, University of Southern Queensland 
Wei Wu, California State University, Fresno 
Wen Xiong, Southeast University (SEU) 
Xianzhong Zhao, Tongji University 
Xiaowei Luo , City University of Hong Kong 
Xing Su, Southern Illinois University of Edwardsville 
Yilong Han, Virginia Tech 
Ying-Cheng Lai, Arizona State University 
Yong Han Ahn, Hanyang University 
Yong Kwon Cho, Georgia Institute of Technology 
Youngjib Ham, Florida International University 
Zia Ud Din, Arizona State University 
 
